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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce adhesive probability of molecules to a substrate and assure 
satisfactory coverage by forming a thin film on a substrate with the CVD reaction with a gas from the 
raw material solution, where a Ti raw material which includes Ti(t-BuO)2(DPM)2, a prescribed Sr raw 
material and a Ba raw material are dissolved into an organic solvent. 

SOLUTION: A Ba raw material, including the dipivaloylmethanate based organic barium compound, a Sr 
raw material including the dipivaloylmethanate based organic strontium compound and a Ti raw material 
including bis(t-butoxy) bis(dipivaloylmethanate)titanium[Ti(t-BuO)2(DPM)2] are dissolved into an 
organic solvent to obtain raw material solution. Using the raw material gas of this raw material solution, 
a (Ba, Sr)Ti03 thin film is evaporated on the substrate through the CVD reaction. Moreover, when the 
p-diketone complex of Ti is further mixed as the Ti raw material, film formation speed can be raised, 
and the amount of raw material used can be reduced to realize cost reduction. 
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l=Ett<B*R*¥»Ra>»J**3*. 

[1**314] mlfBteCD, T i0)i5-^h>a*tt, 
t+VtfX (yWP^il/^^-h) ^^-^A (T 

i O (DPM) 2) T-£>3k R*H2I::E«<BKR*W 

[|**H5] HilEflMK T i 0)0-*}* b 

ex (^v^qtK^v) ex (ye/^p^fM^- 

h) ^^-^ A (T i (O- i P r) 2 (DPM) 2> 

fc£. t**il 2 icERa>XRtt*ftna>»nfc£&. 
[R**6] yh?/<P-f hS*«/<U'>A 

tax ha>f^A^ftStt;s r Jl*'4£. J3«fctf5/t? 
/<p-f h&^ffi^$-OA<b^3£^i;T i 
H*4t$T- t h # P77> (TH F) |c»»U 

nnE»*«»t*xfl:*#, dm*#**«mm-*xs 

«IEfflfi#x£Jfll x T\ CVDJ5tBlwJ:y % S«±lc 
(Ba, S r) T i 03£S£S£ itl)Ifl £ , 

[R5RH7] IfflEttfclftJtMfcLT* ^WtKo* 
yhiH> (BHT) £ffll*4* »*JS6ICEK<D*R 

ttjMRttJPJttXrft. 

[R*fl8] ttEKftttJhftlJ: LT. ^xy-;^ffl 
RsKff 6 icEHa>XR**iVDia>»A«S. 

[mug] »e/<p-r iu>t**- hh*«/<'j»>a 

ti&x hP>*OA<t&«j£*t;s r ]^#4<t. fiWve 
/<p-<;b^**-h**«^*=^Afc*«it*t?T i 



-r«xa&* 

lWEIK#:tfx£ffll*T. c V D JSlSI:: tj % g&±|z 

(Ba. S r ) T i 03jgHI£^ £ i±&Xff t. £<t 

[R#H1 o] mE»*K»*<&*#0>«*»Si o 

0 P P miaTi^urfT*7. H#*9i-EiSa>MMt* 

fflESl 0>««Ra>±l=R«f*R*»J*"*"*xafc. 
«JER«(*R*^fi*li:"ClWERi ©«a»0)±irR2 
(B W«B * »J*"T £ xfl t £ tit *. . 
TOER«i»Rt»*1-«xa(** ve^n-OU^**- 

h^*«/<U^A<b$1fca>&*:6B a|g»4^. vtf/<P 
h&Stax hp>^^A<b-&«a^t>*4s 

rH*4ir, feitfex (t-^h + y) ex (ytnP 
-Ol/***— h) ^S-^A (T i ( t - BuO) 
2 (DPM) 2* N ^fcr£T i JSJRtS*«»#ll^»«L. 

TmE»a«»**^fcaFii-. B»*xs»*t4i8 

_h[- s (Ba. Sr) T i 03»R$Sg»*1±4XS 

[i**3ii2] WET i mm*, we ex (t-^h 

*v) ex (yen'a-fjM^-M ^-^Alz. 
[1**311 3] TOEfflK&T i <Dp-i>^- h>$%mz. 

SfFET i (t— BuO) 2 (DPM) 2* x t>R**tt-&T 
i (OH) (t-BuO) (DPM) 2tfc4, 

1 2 lcER0>4&*1*SRaK&£&. 
[R*a-14] ffiEfftO). T i (DiS-y^r h>«8f* 
I*. t^Vt^ (yt°/^P^;^^^-h) f^-OA 

R*ai"2lzER0)*SHt*«(D«ia*l*. 
H***15] StEffiO), T i (Dj8-y{r K >IS<* 

i*. ex (-fv^p**-» ex <s?br/<p-ouy 

-h) **^A"Cfc4. IS* H 1 2lcfiR<D¥»(*SS 
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— 2 x 1 0-7 A/ cm2iUT"C$>4o £ 

*H y tt C V D £ £/&IIl7b<fT£:^£ - <t*< 
It^tiSo LfrL. CVDfflBStLt, fij£"eft» 

ftPJIHfcttorL^fc. cttii. itLtcvDffliif^ 
[0004] ca)«fc5ftttsaT^J3t^r. #JSW#& 

FiiEB-r*) i:L^*«*ai=*»Lr»a<b-r4Ci: 
9 3 6 5^«) o L**U Z(Omm. S i O2tt0» 

fc, a(*JS»S+»irft<b*-frT. El£Si::£jei::fl«S 
T*#£&i*Jf*4fflCVDI&M£}i§ILt;: (RBT6-3 
1 0 4 4 4-^4>$B. ^W7-9 4 4 2 6«4>tt) . L 

Ltt, *rL*ft»=fi#*BM <«M»tt**t?) 

[000 5] (U 5 I*. ^BB^F 9-2 1 9 4 9 7 

BB^Sttfc. aE««*»«»*fflCVDS6«a)«i:H-C 



[0 00 6] 05S#iLt, @<*Ba (DP M) 2* 
SJKTH F|C»*xLfc»» (JUT. Ba (DP M) 2/ 
TH Ft B§"3"£>) 14. Sr (DP M) 2/THF1 
5, T i (t-BuO) 2 (DPM) 2/THF16lt 
**L«U ;1Ml3>hP-7l 9<h:XT/x;U^2 2 
£iIoT. £Ub§&2 3lCiMf>H4o THF 1 7 
;TiM=i> hP-7 1 2 1 ^Sot^t^ 

2 3[r&b*l£o N2^'J7tfX18li, *\{*3fi©=3 
>hP-72 0^17^2 1 ^IotHtw2 3IC 
&f>*l&o SUb«2 3l*. J5i^^3 2C7)±^|C|SlfbH 
Tl^o £J£^3 2p^\Z[t. fc — * 3 1 
£ 3 OtftSIt £>;ftTl>£o +Hz^£ 3 OCD±lzaffi2 9 
£>*lTl^o J£l£^3 2 0)±it[::[*;tfX/X;U2 

8*<gftit&*Lri^« SMb8 2 3icj££;h,tcJS*4:tfx 

li. 02*^33tS+f27M-CS&*tl. ttX/X 
JU2 8£iloT. J5l£^3 2l*J|::flMSS*i«>o »BB»# 

2 6l*^<>h$St)LTfcy, 2 4(±'<> hffliJXT/^U 

2 5liJ5JE^®J:n7^U^£SfrLTl>£o SJES 

3 2(DlSSPir|* % jE^VhP — ^3 4A<f£(tb;lxT^ 

So 

[0 0 0 7] fit*(D*5BI«2p»lia^fiRfflcvDSi 

[0008] E5S#iLt, Ba (DPM) 2/TH 
F 1 4. S r (DPM) 2/THF15, Ti (t-B 
uO) 2 (DP M) 2/THF16, THF17, N2^r 
•V'JTtfX 1 8<Dftjfc51«r<**. ft<b»2 Sfrfc'O h 
2 6^<tjifLL. Zti^^^I^^^^ti^^So SffiS 

*Hfi-r4^ti=«ky. &fcM3 2^mm<of±t\\zi^ 

-f£ (fciriUi. 5 To r r) 0 ^>hll7/^2 

*S6(**fil£*3 2^fc«»U Iffi2 9i^ ^ 
atnfflia (Stoichiometric) (Ba, S r) T i O3CD 

k (jut. BSTmmtt&i-z) jMt^c 

[000 9] H6I4. C<D*5l=LT»e>*lfc*»»a£ 

©^gramr-feSo H6£#hilt\ e/»j=i>a«2 + 

|C % tf'J-S i :?7^4:6<IS:lt£;ftTl^<g>o #U-S i 

y^il/3(^±i:RuX h U-v/- Ki A«»«*J|VCI* 

(DPM) 2l-«fcy^*^BSTaH«3 5 3b<»fit$ 
^"CU^So RuX hU-vV- K1 0)fflllSffl»lc^fitS 
tlf:BS T3SH3 5(^H^6$dniax. 7 ^d m j n <b 
PS l J p 5 R u X h v/- K 1 , 1C0Pb1P8^W (- 
0. 13/im) RuZhb-yV-Kli3)iS9 
SD (-0. 36/imlUT) t?Z>t. T^^^htfcD 
/W (3iU±) l^3Sl>T. Jj/tlsv vdmin/dmax^'"- 
5 0%t^S o 

[0 0 1 0] 
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[001 1] Lft x ltt**€»» 4Gt'^h^7^DRA 

rBft ('>#< £ * 8 o%)M±) *<«fc4x#lt*ttffc 
L^Lfc*<t>* T i JB»fc Lt, T i O (DP 
M) 2Sfflt x t=»*T^'<^ htbD/W*<3Ul±tri3^ 

[0 0 1 2] C(MSEI±. JlE<D£ 5 £Pp«IjS 

*R«»»Bla>«a*S**««W-*^i:*BWi: , r 

So 

[0 0 13] d<D3S«l0Mft0>Bttl*s »K<bi:|sM»lc+ 

[0 0 14] ^<Df£BJ]<T>i&G>Btf)lZ. ffiffi*r^H*4fi^ 
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HO>»«fl!)*«lftS4k* < ia*i«ci:3!i<-e#4«fc3l=iftft 
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[00 16] ^<D§&m<D$t>lzm<DBtftlt* =1 — 

v ;u ft * / < u ^ * ^ ^1^1^ bst £ fit 

[0 0 17] 

[BH*«*f*fcftO)¥S] H#«1 ir{£SiiiI§m^ 
-ou***— h^*rt&x hnv^OAib^^frs r 

*— h) (T i (t-BuO) 2 (DP 

m) 2) s«?t i mmt&m&mmz&mLs xmnn 
pjrrSo ±iBJs»*f^sffli^r. cvDstsiwcfcy. 

SlfiJtlC (Ba. Sr) T i 03lIJif $t^) 0 
[0 0 18] CCDSgfElC^tUS, T i ( t -B uO) 2 
(DPM) 2£^i> x T iSf4Jffll^(?)t\ &3fe(DT i 

O (DPM) 2£SH^iI^hfc'<. #T-(B&*£^<&tt 

So 

[0019] n*H2f::««XR«*WH0>»rt«tti= 

<0s T i toB-is* h>R{*S5B*ir*. 



[0 0 2 O] C<D9&Wi:icfc*Ui* ifeCD. T i (Dp-is^ 
h>$g(*£;S^-rs<7>-C. fiRHaS*Jt»S-i4-. A*o« 

[002 1] R#Jl3lcffi*3gffll:ij3l*-C!d\ ±E« 
(D. T i Oi8-v^h 1ETI (t-Bu 

O) 2 (DPM) 2^bg#^fHST i (OH) (t-B 
u O) (DPM) 2"^fc4o 

[0 0 2 2] CtDSglfldcfctUi. T i (OH) ( t -B 
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fiftS***^*^*^**. 

[0 0 2 3] »#Jl4irffi5S^Jj(rfcl^-CIS. ±E1ft 

T i op-Vr h>«K*l*. t^Vfx (vt'/^P 
-Ol,***— h) f^-WWo 

[0024] t^vex ($;tr/<p-oi/y**— h) ^ 
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[0026] ctD^e^iCcfctLii. ex wv^p** 
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[0 0 2 7] R*« 6 l=«4*R«*»aaO)fl$ Senile 

j&iTSo ±E**BM»*r=BMtl»Jh*t]8*P'r*. ±E 
»»K*»*#X<b*-a-. If *4:tfx£fi>j#-rSo ±EB« 

*fX£ffll*T\ C V DJkJEdcfc U> gffi±(Z (Ba. S 

r) T i 03anR*a»s-t±*. 

[0 0 2 8] C<7)$g0£|cj;ftl£. BMtl»Jh#l*»aElH*4 
l±. KR«*»KO)ARa)«aa)*JIBS36ft^H*i*. 
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^uy^-hiMra^*-*^****^ i If ¥4 

#XSffl^t, CVDRJClCcfey. Ifiii: (Ba. S 
r ) T i 039HI*iR»*-fr*. 

[0 0 3 2] CCD^B^lCctHfS. $#*#*£«HHLfc 

[003 3] li^il i o |cflR4KflSB*»K<D»2J**S 
icfeu^rii, ±E»*«***0>*#0>**** i o o p 

[0 0 3 4] CCD^IB^lZcfctVli. **T*#fi* 1 0 0 p 

[oo35] ii*is i i i=***»*fflto>«a*aic 
±es i o>«a»a)±i=««f*B*»*-r*. ±eb« 

P>^^Aft*tt^e>ft*S r Jg»t. fccfctftfX (t 
— 3f h^r->) tfX (vtf/^P-f Jl/^ h) T*-^ 

A (T i (t-BuO) 2 (DPM) 2* N bft^Ti Jf ¥4 

£ffll*T. CVDRfclZcfcy* ifl»(taffi±|r (Ba, 
S r) T i 033HB£»H»Sti-*o 

[0 0 3 6] ^(DfgBJlCjcHl*. Ti ( t -B uO) 2 
(DPM) 2£ffl^«(DT?, »«^0)W»a*A^h* 

[0 0 3 7] DMURi 2ir*4***««fl)«a*ftlc 
J3i*Tli* ±ET iJl*4l*. -tEbfx (t-^h*v) 

[0 0 3 8] ZCD&BMlZ&tllt. i&<D. T i (Dfi-Vr 

4c 

[003 9] IS#H 1 3 icC6S*aH*SSBa>H3t*5S l= 
fcl^Ttt. ±ET i 0)i8-y^ h>«H*l*. -tET i 

(t-BuO) 2 (DPM) 2* N ^>^^* ; h'^ T ■ ( ° 
H) (t-BuO) (DPM) 2t'Mo 
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m^K^fifc*>i-el*. TiJS#4tur. Ti (t-B 

uO) 2 (DPM) 2fc4tN|*C(D. T i (t-BuO) 
2 (DPM) 2l^ tife£>T i <T>P—i>'T h >£J)nx.7c;g*& 
T i BttlRtt*ttffl*5-*l=«fcy* fcfc^ll 4Gtf 
y h^7X^St657^ hit (D/WA<3JU 

&J8 0%flK<£>:3 — "7;U^)/<U^ vJtetfcft*-^*.^ 

Mo BST»K±lC±«« (-feiU^U-h) t 

<D*q#b*l£o JUT. H*fflt^T*{*MI^KW-r*« 
[0 O 4 5] Hfifc<Pff£l5 1 

J;y^jaiLt=*3H*SSBfl>BTffiEl^fc*o «*©T i o 
(DPM) 2^ffl^ x ^- 1 S'&l^tfc-<. ^0)I«i^<»^i 

n**<'j*3<tty* ft»ft*/<u^y*«»&*i.4* Ti 

(t-BuO) 2DPM2^fflt^, CVD&lCcfcLjBS 
Til5»f$Ltl^o C(D^Bm^»Sll*s 4Gfcf 

[0 0 4 6] [U 1 £#P.BLT. v'J =3 >Sffi2 4 3 l^. 
"J S i ^7^4A<^Rjt^ttTl^o tf'J S i ^7^*4 

4cfc5(::. T i (t-BuO) 2 (DPM) l^m^Xte 

[0 0 4 7] R u X h U-v / - K 1 <7)±ail:M$ 
tttcBS T$W^5(Dll^6lidma x T*at)^H4o R 
uX hU-v^-K 1 (DftHlffil^iac**it=BST»H 
5CDJ1^7(idmi nt'^$ni)o [^ L J p 9 R uX h 
U— y; — KM(DS§St8liW (-0. 1 3/^miaT) T* 
a^>$tl4o RuXH/-9/-K1©*S9I4D (~ 
0. 3 6 AimlUT) -Cat)S*t*« H*T i (t-Bu 
O) 2 (DPM) 2tfU T i ^><7)^t> L J^4-D(7)7v^ 
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*a>fi». HE®. 7X^^ hitD/W (3J2I±) I^^In 
T. */\U7 V3b<8 0%ia±fIJSO)a>7^— 

/ < u ^ s=rr &;§>r®^ bst mhi<z> j£fli*>< piue 

T-£<£> 0 bs T»R5<DJ:lc±«a*ff$fiR-r4i:4-v/< 

[0 0 4 8] H^(Dff$Hg2 

*SHfia>^8BT?(*. TiM*4i:L-C, Ti (t-Bu 
O) 2 (D PM) 2'-> AM>* T » <»P-Vr KVtttt* 
fc£*.liT i (t-BuO) 2 (DPM) 2* x ^^fi£*tt 
3R2g1*T i (OH) (t-BuO) (DPM) 

[0049] 12)2 li. Ti (t-BuO) 2 (DPM) 2 
A.j^Dtl)T i (OH) (t-BuO) (DPM) 2^ 
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i O (DPM) 2^^^ N ^ T 5 <°- i P r) 2 < DP 

m) 2^ffl^r^. EittfcJ»» 
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*«**BSt»M*filK-r«. BB3I*. «&9ttft^A 
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mBLoyatmAStos^it^-ra aim n*. SHtift 

(bht) . ^xy — ;u«(Dtt<bBfijh#]$*i«JS 

»^»*DLfc»«. Mf h7tKP77> (THF) 
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mlU±t?S*S/)<&y . 100ppmtl±t\ MA^b 
icHS^fc-So -t<BlS»* Ba. Sr. T i Bttlgfifl) 

Sli<fc*«>*l**i*. 

[0052] a 1 icita . 

[0 0 5 3] 
[SI] 



Ba.Sr.Ti Ba(DPM) 2 /THF 
Sr(DPM) 2 /THF 
Ti (t-BuO) 2 (DPM) 2 /THF 



(0. 1mol/L) 0.04cm /min 
(0. 1mol/L) 0.03cm 3 /min 
(0. 1mol/L) 0. SomVmin 



mtm 


0 2 3tS 


lslrn 


sits 




420°C 






1. 5Torr 















[0054] mtm±M^muLx. «n:st*fr 

-C. BS T^il^fdtfllLfco ll3Onm0)BSTSI 

ta««n=3oo»rtH*ffft-Drti. ssi^ 

(DISS, Ba, Sr. T i @<*IS*4 1 &<b Lfc • S 1 (?) 
g^T*. HI3 0 n mfl)BS T»HSa««l:3 0 Oft 

«ub»i*^tub8fr&K]£**ra)iB 
ctoT. saBfliiBHT, yxs-jvmcDM 

<bl»JJ:«IS»*P-r*ttf. THF(DM<bA<W*l*+t. KR 

[0 0 5 5] j|fiS<Pff$fg4 

Lt, XRtt*»K£fl$JiELfc. 
[0 0 5 6] 0 4 14. tom&9kk9Ut»E.1it0)M&i 



^•riUT'fe^o Itfil 2I4. 4 0 

ftftSElbS^L* ttHl 3(4. 

ofc»;«ia*4 (1 0 0 p-p-mJatJi©*****;*!^ £ 

^titfe^o 4 0 p prnfeTFlnJiPtflLfc 

b s T»Ksia«ic3 o oftaasftftofc*^. » 
<b»rtffi*i««:ii* l^noTor rt'$gir^i)o - 

£s $*7K»fi$Wl*IJL^l^ OO p pml2Lt«- 

^ttCT)) aKDftfrt?, H30nm(?)BST 

»H*51«IjS(w1 o ottSfiflllll^tTftxli. KflsBrt 
E*jl4f&*i::ii*a-f £ 0 c^(4. #^7K^*<. Ba. s 
r. t i +»fca»«Kfc*<ffsb 
ti-Ttr. Ul*TI4. »<bSA*&£l££*T?0)IBe. 4$ 
In* Sl5^ffljXT/^U^2 5 (IH5^#ffB) SfflILt 
L^5^V)^#^_^n^)o *#ftA<4 0~ 1 0 0 p pm 



(7) 



&m 200O-353700 



<b»E*£££<b-r Stettin** t^IS40p P 

Ba. Sr. T i B(*JB»#*<t LTl^ttlVDT?. 13 

||ftlBSitiMSaJtoLftl^»*i:B«ft«llSt«'«". £o 

T\ 4 0 p pmiaT(^**»a*WMLfc»*lS»* 

14. WK«*»Ha)fifcBia)»a(Z)fifflffifi<b*<E!tL*. 

[0057] ^Bsa^stt/ciiffi^^ggii-r^ro^-c 

fcfto *«HO«5HI±±ELfcIMHTM*tt< t*sw»# 

fto 

[0 0 5 8] 

Ti (t - BuO) 2 (DPM) 2^^^ N T » 

mm&fa^zw. tt^T i o (dpm) 2£fflt*te 

[0 0 5 9] M*3S2irffi**R«*aiK<©^fiK*ftlc 
cfctiii. ffifl). t i OB -*>>r h>$H*£>E^"3"ft0> 

tK U^TI*=iX hN'M£Bft::£*<^#fto 

[0060] H**3ic««»KR«*aHao>^fiK*ai= 

cfcttlf. T i (OH) (t-BuO) (DPM) 2^1 

T*#ft 0 

[006 1 ] »*a4Ic«*JKRa*»H0)^fiE*ai^ 
J:*Ui* t+Vlfx (vey^o^l^^- h) 

[006 2] »#iS 5 frfiR*SKR«*»Ka)^/a*5tlc 

h) ^£-0A<7)*n*ftSlJ££ii*Q£i**ltfs 
Ba«a>±»*J«t#-e** £te. ttffl-T4H»«** # > 

[0 0 6 3] R3Ra6(z««!KR«*WBia)»**ai= 
ckHli. B<bl»Jh«|*»aiB»lcS8«|-r4<D-e. S«T 

h FtDiMbawastu ui^-a*. Mmmmmmoj&m: 
[oo6 4] m*m7\zm%mmmmnmcnmf$.J5&\~ 

<fc*itf. ^;ut Kn*->h^x>*BHbl»Jhffli:L-C 

[0065] tmm&izm%-mmmmmm<»B!$.75&\z 



ST H Fttifclbtfffllfrl^tlfto 

[0066] m^Msizm^Mmnmmmmm^mz 

*y % *fc»E*£«JHffi5e<biFii\ IH^TI*. ^Rm 

[0067] »*si oizmz>mmn&mmmmj5 : & 

[Z J:tLli. $*T*#fi£ 1 0 0 p p mi^Td LteSifclS 
»*JBl*ft<D"e. *Hb»ffi*A«*JM»S*bU ^RS^ 
^M0D/SBIcD&IS^S«flS^^b/)<iaP»^4o 
[0 0 6 8] W*Jl i i iriS-6*3K*3S«a>Hjfi*ai^ 

fcl^-CI*. T i ( t -B uO) 2 (DPM) 2*ffll*5<D 

[0069] »3R3ii 2 i=a«*»(*js«a>«na*ai= 
*p*-a-«^tic«fcy. j*«asa>±**By. ffiffi^-ft 

Jf ¥4fitf>M'> S B « c i: *<"C * ft • 
[0 0 7 0] 11*111 3l=««¥SH*»«fl)«Ut»i*l=: 

fcl^TI*. T i (OH) (t-BuO) (DPM) 2^ 
[007 1 ] fR*H 1 4 |z«**»»:»«(DK5fi*ai=: 

T'^fto 

[0 0 7 2] 5lc«4*?IH*»Ba)KaS*?*l^ 
[■■(DlHJUttKni 

[E 1 ] xtta>»n 1 irflR«s5R«^aiiKa)^fi)t»5* 

l=*y»*L/S:, *R«*»KS#t?*SH*S«a)IRffi 
[B2] Ti (OH) (t-BuO) (DPM) 2^ 

ft o 

[B 4 ] fflSttft £ JMbSBE * £ (DBBffi « ^-T B -e & 

fto 

[b 5 ] $t&<Di5mn&mmtef$.m c v d^m^to 
B-efcftp 

CB6] ft3fc<BCVDJKl£i::<fcyff*fiELte. ^Rm^ 
$$fll $ *-r ft ¥»i*5£a<D St® B T* fe ft o 

14 Ba (DPM) 2/THF, 15 Sr (DP 
M) 2/THF s 16 Ti (t— BuO) 2 (DPM) 
2/THF, 2 3 9Ub«. 2 9 g*S. 3 2 SfS 



(8) 



[H}1] [El 2] 




0 150 300 0 150 



[B5] 




1 4 : Ba(DPM)2/THF 23 : *Hb« 

15 : Sr(DPM)2/THF 29 I 3MS 

16 : Ti(t-BuO)2(DPM)2/THF 32 : Sfca 



(9) 



ftffi 2000-353700 



I^ai^Bai23tl(DWZTS2i3§ = 



<72)»B# ftR & 

F £ — A (##) 4K030 AA11 BA01 BA18 BA42 BA46 
CA04 

5F045 AB31 AC07 AC11 AD08 AE21 
AE23 AF03 BB08 BB09 BB19 
DC63 DP03 EB02 EE03 EE04 
EE05 EF05 

5F058 BA09 BA11 BA20 BC20 BF02 
BF04 BF27 BF29 BJ01 

5F083 AD42 JA14 JA39 MA06 MA17 
PR21 



